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Bio-reactor consists of the lid (1) , body (2) and the bottom (2) . 
The removable lid (1) has a flange to which the air duct (4) is 
connected. The body (2) is of circular or rectangular cross-section. It 
is also equipped with the door (5) through which the supporting shelves 
(6) can be accessed. A layer of bio- catalyst (7) is placed on the 
shelves (6) together with the jets (8) maintaining its active 
condition. Polymer carrier of porous structure is used as the 
bio-catalyst (7) in which the micro- organism *cells* are immobilised 
specific for the pollutant to be treated. The shelves (6) are made of 
coarse grid fixed on the rigid frame (10) . The bio-catalyst layer 
thickness is 150-400 mm. The supporting shelves can be perpendicular to 
the reactor longitudinal axis or placed at an angle. The reactor bottom 
(3) is equipped with the water supply system (12) with the level 
regulator (13) . 

USE - bio-reactor is used for the abatement of industrial releases 
to the atmosphere . 

ADVANTAGE - high biological activity level is ensured. 
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(57) Hcna*Tb30BaHne: b o&iacTH oxpaHbi 
OKpyxatoutcH cpcAw. CyruHOCTb: SviopeaKTop 
rjik otoctkh Boanyxa ot tokchmcckmx f speaHux 
h HenpnaTHo naxHymiix jieTymix Bemecna 

CO^ep^CHT KOpiiyC C nOJJKaMH, Ha KOTOpnlX 

pa3McmeH 6noKaxaji «3aTOp. B KaMCCTBC nocnczx- 
Hcro Hcnam>30BaH naiHMepHWH HOCHTC/ib 
o6t>cmhoh nopHCToii crpyicrypN c hmmo6hjih- 

30B3HHWMH H3 HCM ICICTKaMH MHKpOOpFRHHS* 

mob, a^anrApoBaHHHx k cootbctctb yiomn m 
3arp93HaiomHM BemecTBaM. BwopeaKTop hmcct 
CHcreMy /vi 5i nojmepacaHiia axTHUHocTH 6Hoxa- 
TaJiH3aTopa, CHa6«CHHyio chctcmoA pereHepa- 

UHH CBOHCTB UHpKV^MpVIOmerO B Heft BOAHOFO 

pacTBopa MWHepa.ibHwx caneft, Heo6xoaHMbix 
nn% noAxepxcaHHs HopxiajibF.::* xittHexesrrejib- 

HOCTH MHKpOOpra HH3MOB , BXOASHUHX B COCTaB 

6HOKaTariB3aTopa. 6 3.n.<twnbi, 2 Ta&i.. 4 ha. 
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OKuy.^'iJoinci* CjKJm, a umchho k otvi^cTH 
CntonontMt cKovi o-ui^tkh B03a> xa ot « r ioBi*rwx % 
BpoaH**x h ncnpi'HTKO naxnymux npUMCCL'fu M 
MO.KCT 6l4Tb UCn •>JIb30BaHO xi* omhctkh 
KM wlOnHhIX T.130B, r i30RhIX H BCHTH^aU UCriJi WX 

Bhifipocor, npt^Mbiiii^OHiiMX npcanpiiaTwii H T.H. 
Buc^crHMccKHe mcto,u: owiictkit noaayxa 

><B.7«K1TCS 6oJ*VC aCQieSHMil, 4CM TpajOHUHCH- 
MblC ct H3I!KO XMM !^CCKHC MCfOAU VA UICHHa 

;i3rpsuH»K5innx npHMCcew, TaKiie Kax xaTajiw- 
TimccKTiH joaatr h.im a6cop6un« Ha aKTMBHpo- 
b<- hhom yne, h He 0Kj3biBaK>T BpejiHoro 
bo;*acmctbhsi Ha oKpvjK.'iioiuyio cpeAV. Ehojio- 

I UMCCKHC MCTOAW OMMCTKlf BQ3AyXa OCHOBaHW 

na cnoco6HOCTH neKOTopux m m k poopraH w 3 m ob 

^13pyiIKiTb B 30po6HhlX yC/IOBHSX n pHCyTCTBV- 

iouwc b hcm opraHMMccKHe h HeoprauHMCCKHe 
BCiuccTBa c o6pa3OBaHH0M 6e3BpeaHbix npcAyx- 
tob MiiKpo6Horo MeTa6o:in3Ma. FlpeflBapHTC-Xb- 
hh w ot6op cneuuajisHO ajanTHposaHHbix 

MOHOK VJlbTyp HJIM CMeiliaHHHX KyAbTyp MtlK- 

poopraHH3MOB o6ccneMMBaeT 6o.nee rwcok>k> 

rxJxt>C KTM BHOCTb OqilCTKH B03A>'Xa OT COOTBCT- 

CTBVK^tuMx 3arpfl3HHTe-?ieH h coKpameHHc cpo- 
kob iii«.xaa ycraHOBOK b 3KCiLnyaTaiu«o [1], 

R Hacroamee BpCM* HcnoAb3yK>Tc:i r\m 
ochobhixX 6a30Bwx -rana ycraHOBOK 
6nojTorv-qecKOM omhctkh B03ayxa: 6Ho4>HJibTpH, 
6»iocKp\66epbi h 6HopeaKTopH /6Ho<t>MJiKrpbi/ 
c omh ucMhiM cjiocm (biological tricking layer 
filter) 

OCrlOBHbJM 3JieMCHTOM 6l*0<i>HLnbTpa 3BJIfleT- 

ca (]in^bTpyioiuHH cjioh, o6ecne4HBaK>iuHH 

COp6uT!K> KOMnOHCHTOB OWHWaeMOH B03AYFJHOH 

cm ecu u nocjic^yiomyio AecrpyKiu«o hx 

MMKp\X>praHH3M3MH , H3XOA5IEUHMHC51 8 3TOM 

caoc. B KaMCcrse MaTepHajia (JjunbTpyiomero 

CAOa HCnOJIb3yiOT KOMnocr, TopcJ), OIIRJIXH, 

OBouiffbie omhctkh h Apyrwe MaTepwa-iH 
npupoaHoro npoHcxoHcacHHa, CQAepxtamHe mm* 
Hepa^ii»Hbie BemccrBa, hcooxoahmmc m?i miTa- 

IU15I MilKpOC^praHH^MOB. IlpH 3TOM OTITHMaJlbHOC 

co^ep^aHHo Bjiam b cjmAbTpyiomeM cnoe 
cocTaBnacT or 40 ao 60% ot Bcca MarepHa^a 
hochtc/im. 0v<AbTpyjomMfi caoh Mo^ceT TaKace 
conepxean* pa3AHMHbie ao63bkh, yAyMuiaK>uwe 
cro nopucrocTb /nopHCTbie crcxjiaHHKe, tjxip- 
lixopoBue M-iH nOvTHOTiweKOBue rpanyjiu/ m 

COpGuMOHHbIC CBOHCTB3 /aKTHBHpOB3HHUH 

yro-ib/ h/hah crfSccneHKBavjmne noAAcp;xaHHe 
nocTOAHCTBa pli b <J?HAbTpyK>mcM caoe /H3Be- 
ctjmk, mcji/ /TIcpMyroa r.5!., Bo6poB OJ. 

063DPK3H HH'fccpMaUHH "rirOMblUUlCHHaS! H 

caiiiiTapHasi OMHCTKa raaoa", ccpHsi XM-I4 t 
HMHTMXMMHEOTEMAU1, I986 t c. 1-25. 

ripMHunn ^cfiCTBHa 6nocKpy66cpa oivuma- 
ctcm t c m , mto a6cop6uvifl npMMcceii, noa-ie^a- 



QiHx y^aviwHUK) n?. oM^macMoro B03ayxr ii nx 

paS-lOXCHHC C VMaCTMCM M i!KpOOpraHH3MOB, 

ocymcrTB/isicTvfl nocjic^oBaTCJibHO b pa3-iMM- 
Hbix annapaTax. TaK, b a6ccp6epc nponcxoziHT 
ncpexoi 3arr-$i3HflK)uiM\ npHMeccn h xncnopozia 
hi B034yxa 3 Bo,ny. Bo3^yx 513 a6cop6cpa 

BhIXOilHT OMV.UItHHTJM, 3 33rpSl3HCHHa5l BO^a 

nocrynacT » ajporeHK, rne nponcxoAMT ce 
MMKpo6HoaorHMecKa5i percHcpauH«. npoaiezi- 

lUaii CTa,(MM> 6HOJTOrHMCCKOH OMHCTKH BOa5 

nOABepraercH (J)nJ!bTpauHH ana OTxiejieHnsi 

OCHOBHOH MaCCbi KJICTOK H BHOBb noaaCTC« B 

a6cop6ep [2 |. 

npKHUHn ACHCTBH5I 6HOpcaKTOpa C OMWB3- 

CMWM cnceM saicniCMaeTcsi b tom, mto omhctku 
3arpH3HCHHoro BoaAyxa ot npHMeccH npoHCxo- 

AHT BO BPCMSI npOXO^C5CHK» B03AVUJHOrO 

ncTOKa Mcpe3 cjicn 6mok3 TajiH3a*ropa t npe^- 
CT3B^»iomero co6oh HocwTejib, noKpwTbj t 

6HOn^lCHKOH, 06pa3CBaHH0P MHKpOOpraHH3MaMH 

Ha ero noBepxHocTH, u noNiemeHHbiM Ha 
rioaaepxHBaiomHe no^KM,ycTaHOB^eHHhie b 
cneuHajibHo H3roroB^ehHOM xopnyce h opouia- 

eMfaie BOAOH IU1H MUHCpa.lbHb!M pacrBopoM, 

coAepxamw^ nco6xoAHMb;e jxjm MHKpoopraHH3- 
mob a^eMeHTH /Ytkhh M.B. h ap. HToni nayKH 

H TeXHHKK,CepM« BHOJIOrMMCCKasi XHMHM,T. 43, 

MocKBa, 1991, c. 1-99, & Exibition of the Air 
and Waste Management Association, Cincinati, 
Jhio, June 19-24, 1994, p.p. 1-15; IlaTCHT 
CUJ A N 4.806.148/. 

HaH6ojicc 6-ih: m k ^aHHOMy H3o6peTe- 
Hino aBJisieTca 6HopeaKTop ana omhctkh 
B03Ayxa ot TOKCHwecKHx BpeAHHx h HcnpnaTiio 
naxHymHx jieTyMHx BemecrB, concp^amHH 
Kopnyc, bh>tph KoropoiX) Ha nyTH noroxa 
OMHmacMoro B03Ayxa pacnojioxccHfai noaxepxcH- 
BaiomHC noTiKK c pa3Mem t eHHWM Ha mix 
GHOK3TimH3aTOpOM, cHCTCMy mix rowepjKaHHa 

a KTHBHOCTH 6lIOKaTaJlH3aTOpa . B03AyXOBOAbI 

Aiia noABo^a noiuiejKaiuero omhcikc »t OTBona 
oMHmeHHoro B03ayxa [31. 

fTojaBaeMan Ha OMwcTKy ra30Bai CMecb 
nepeA nocryruiCHHCM ce Ha <t>ifjii>TpyioTiAyio 
noLaxy npeAsapHTejibHo } B-na^cHceTca nvTCM 
pacnujieHHa b Hee boau, aia ^cro ciy;KHT 
cneuManbHbiH 6-nox npcasapHTejibHOH o6pa6oT- 
kh ra30BOH cMecH, cocToamiiH, kjk npaPH^io, 
H3 VKpeaneHHOH b ochobhom h^ih a OTaenbHOM 

KOHTCHHepC nOJIKH C pa3MCUieHHblM Ha HCH 

HOCHTe/ieM /rpasneM itnu KycouKaMii ujjiaKa/ 
h chctcmm pacnbuieHHa boau Haa chocm aroro 
Hano^HHvejia. TeMnepaTypa BOAt»*, pacnbLnae- 
moh b 6.noKe npcABapHTe-ibHoA o6pa6>TKM 
ra30BOH Cf-iecw a-na yB/ia>KHCHHa nocneAneii, 

KOHTpuyiHpyCTCS C UC.lbK) nOLTIVMCHKa 33AaHHblX 

xapa KTCpHCTHK /TCMnenaTj pa h B^a>cHGCTb/ 
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rU30KOH CMCCH, nOCTVn3K)mCH iia omoaocmmcckm 
aKTHBMHli (^iUhTpyWlUMH CAOH. 

Biiopc.iKTop aiciKwacr rax;*e Hacot, Tcn- 

AOoGmCHHHK H CHCTCMV Tpv6onpOBOJ09 A-TH 

oGecrre^eHHa iiupicyjistiuiii h TCNincpaTypHoro 
KOHTpo.T5i Bo,ihi, 'icno-ib3ycMOM Aia npcaBapn- 

TCAhHOPO YBAU;XHCHH51 ra30B0H CMCCM. B 

annapare npcaycMorpcHa AonoAmiTCAhHasi ch- 
CTCMa ya.ia^HCHHS /np» hco6xoahmocth/ 
(t^TbTpyiomcro c-*ios. B hhxiic^i Macrw anna- 
paTa pacnoAO>xcH Tpy6onpoBoa -lis* noaaMH 
noA^icacamew omhctkc bo3avuihch cMecu b 
pcaKTop, a b bcpxhch wacni - Tpy6onpoBoa 
HJin oiBoaa oMwmeHHoro B03Ayxa H3 peaxTopa. 
flojixaMH aaa pa3MemenHM HancAmrreAfl a 

6aOXC npCABapHTCJlbHOM 06pa60TKM P330B0H 

cmcch m MarepHXia-HocHTe^fl b 4>HAbTpyiomeM 
6aokc annapaTa ciyxaT MeTaAAHMecKHe haw 
n/iacTMaccoBbie nep(tx>pHpoBaHHbie njiacTKHw. 

B xaMecTBC MaTepHaAa-HocHTCJia aa* co- 
laaHMJi 6MOKaTajiK3aropa (biologically active 
zone) 6mah HcnnjiH30BaHu cmcch, cocTOsnune 
M3 rpaHy^HpocaHHoro xovsnocra h nacTHu 

nOAH3THACH3 HH3KOH nilOTHOCTM HHaMCTpOM 

oxoao 4 mm, CMemaHHhix b pa3Hbix nponop- 

UHtlX, M pa AOfiaBOX / aKTHBHpOB3HHbiH 

yroAb, H3Bccrb h Ap./, o6ecneMHBaiomHx 
ynyMmeHMC HeKoropux cbohctb (JmAbTpyiomero 
cjioa /crpyKTypHbie, a6cop6uHowHbie, 6y(fcep- 
Hbie m np./. BH0KaTajni3aTop (biologically 
active zone) naiyMaiM *o6pa6cTxoH MaTepnaAa- 
hochtca* cycneH3Heft axTHBHoro haa h/hah 

1130-lSTaMH, no^yweHHMMH H< nOMBeHHblX 

o6pa3uoB b npHcyTcrr>HH cooTBeTCTByiomero 
cy6cTpaTa, nojxjiexauxero ynajiemm K3 ra30BOH 

CMCCH. 

QaHaKO b a3hhom 6nopeaKTope ncnoAb3o- 
pamie sah ceaAaHHx axTHBHOH 30HU ^HOKara- 
AH3aTopa / MaTepHaji-Hocirrejib + 

MHKpoopraHH3Mbi/ , yAOBjieTBopwTCJibHo pa6o- 
Taiomero npH yaejibHOH n poi 13 BOAHTCTbH oct h 
annapaTa nopsAxa 200-300 Mac" 1 , orpaH;tHHRa- 
ct 303mo^chocth cro npHMCHemia npH 6ouiee 
BblCOKHK CKOpOCT5iX noroxa B03ayxa, npoxoAsi- 
mcro Mepc:* 6HopeaKTop, XOTH CKopocrb 

^eCTpVKUHH HeKOTOpblX OpniHIf MCCKHX BCmCCTB 

MHKpoopraiiH3MaMH leopcmmccKH no3Bo.i»eT 
AOBCCTit yaejibHyio n pon3Bo;iHTejibHOCTb ycra- 
HOBKii ao 5000-6000 ^ac HcnOAb3CB3HHC 
rpaKyjiHpOBaHHoro ManrjirpHaAa-HOCHTeAJi Haioia- 
Ab*BacT onpeACTcjjHbie orpaHHMeHHa Ha Ana- 
mctp ncp$opauiui m kohctpvkuhio 
noA^^p^HBaiOiuHx cro noAOx. Pa3MemcHMc 
bccx KOMnoHCHTOB, CAy^xamnx aaji nooaepaca- 

HHW BWCOKOM 6HOAOntMCCXOH 3KTHBHOCTH 6HO- 

xaTanH3aTopa, h tojiiuc caMoro 

6itoKaTaAM3aropa npcanoyxaraer Aocra to * i h o 
MacTyio aaMcny sccro 6ho^ooimcckm aKTHBHoro 



C.lt^M M COOTBCrCTBCHHO nOTCpK) BpCMCH If Ha 

FOccTaiioB^cHnc pa6oTocnoco6Hv:»cTn annapaTa. 

H/im aocth^ch;isi OToro TcxiiHMCCKoro 
nc3y.i!»TaTa b GHopcaKTO^c b k3mcctbc 6noKa- 

Ta;iH3aTOp3 HCnOAb30BaH nOAHMCpHblH HOCH- 
TCAb OObCMHCM IIOpMCTOH CTpyKTypbl C 
H MM06»1AH30BailHblM H Ha HCM KACTKaMM MHK- 

poopraHH3MOB, ananTupoBaHHwx k ccoTBercT- 
ByfomwM 3arpfl3HfliomMM BcmcCTBaM y npw 5tom 

CHCTCMa nOAflCpxaHHfl 3KTHBHOCTH 6hOK3- 

Ta-iM3aTopa CHa6^ccHa chctcmoh pereHepauwH 
cbohctb uHpxyAMpyionjero b hcm boahopo 

p3CTBOpa MHHepaAbHblX COACH, HeOOXOAHMbJX 
AAA nOAACp^KaHHH HOpMXlbHOM ^KH3HCAC5ITeAb- 
HOCTM MHKpOOpraiIH3MOB, BXOASiOHX B COCTaB 

6HOKaTaAH3aTopa. IloAAep^cHBaioiuKe noAKH 
n peACTa b a 3 k>t co6oh KpynHOsmeHcryio ceTKV, 
3aKpenAer:Hyio Ha 3kcctkoh paMe. B xaMCCTBe 

nOAHMCpHOrO HOCHTCA5I MOryT 6blTb HCnOAbSO- 

BaHbi Ae4>eKTHwe c HepervA»pHOM crpyKTypoH 
nouiHMepHbie boaokh<i c HcpaBHOH, MMeiomew 
MHoromicJieHHbie Ae<J>eKTbi nosepxHOCTbio, 06- 
pa3yK>mue npH yKAaAKe Ha noAAep^cHBaionxHt- 
noAKH oGteMHyio ceTMaryio crpyKTypy. B 
Ka^ecTBe noAHMCpHoro hochtcasi Tax^ce moxct 
6uTb Hcnaib3oeaH noA hm e ph bi h MaTepnaA 
peryAHpHOM cerrMaTOH CTpyxTypw c coo6maio- 
mHMHCfl nopaMH. JloAAep^cHBaioiuHe nOAKH c 

6 HO X3T3A H 33T0 pOM MOryT 6blTb pa3MCmCHbl 

ncpneHAHxyAapHO npoAOAbHOH ocw xopnyca 
6HopeaKTopa hah noA >taom k nefi. Kopnyc 
6nopeaxTopa mo^cct 6brn> pacnojioxeH ropH- 

30HTaAbHO. 

CymHOCTb H3o6pereHH« noscHfleTcn Mcpre- 
xaMH, rae na (|>hi\ 1 npeAcraBAeHa ) cxeMa 
BbinotAHeHiui OHopeaxTopa; Ha <t)Hr. 2 /A, B, 
B/ BbinoAHeHHc xopnyca b ceneHMH; Ha 4>Hr. 
3 (A, B) - pa3McmeHHe hoaok b xopnyce 
6HopeaxTopa; Ha cJ)Hr. 4 - 6HopeaxTop c 
ropH30HTaibHbiM pacnoAO^ccHHeM xopnyca. 

BnopeaKTop coAep^FT ochobhoh MOAyAb, 
cocTOJimHH H3 xpuoiKH l v xopnyca 2, AHHtua 
3. Kphiuixa cbCMHasi, ocHameHa 4>AaHueM aas 
noacoeunHeH.ia Tpy6bi B03AyxoBOA3 4. Kopnyc 
HMceT xpyrAoe /pHC. 2A/, npaMoyroAbnoc 

/pHC. 23/ HA I! KOM6HHHOOBaHHOC (pHC. 2B) 

noncpeMHoe ce^cHiie, npeanowTHTCTbHO npsiMO- 

yrOAbHO*! HAH KOM6HHHpOB3HHCe, xax 60ACC 
npaKTHMHbie H npOCTbie B H3rOTOBACHHH. 

Kopnyc CHa6xccH ABepueft 5» o6ecncMHBaiomcH 
cbo6oahhh aocryn x cbCMHhiM noAAep^CHBaio- 
uihm noAxaM 6 c pa3McmeHHbiM Ha mix caocm 
6HoxaTaAH3aTopa 7 h x 4x>pcvHxaM 8 CHCTCMM 
noAAcpxcaHii» axr;iBHoro coctoahhw 6woxaTa- 
Ai*3aTopa. 

B xaMccTBC fiiioxaTajiHjaTopa 7 ncno.ii.30- 

BaH IlOAHMCpHUil HOCHTC.lb o6bCMHOM nopHCTOM 
CTPVXTVPW C MMMO0H/1H3OBai1HhlMH IK*. HCM 

kactkamh m h k poopra h h 3mob , a^anTiipi^paHHiiix 
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K COOTBCTCTHV KMUMM 3ii rpH3H$J JO. HUM BCIUCCT- 

b;im. 

Bhvtdm Kopnyca pacno.iOJKCHbi ojna hjih 

HLCKO.lbKC ChCMHMX, npCAHOHTHTCvlbHO pa36op- 
HhlX, TO CCTb COCTOMU1HX H3 HCCKO-lbKHX 

ccKTopoB Kaxja» /puc. 2A, 2D, 2B/ noAAcp- 

KMBatOlllMX nClOK 6, H3rOTOB;iCH;iblX 113 
K pyn HOHMCHCTOH CCTXH 9. Saxpon^lCHHOH HO 

acecT:;oii paMC 10, Koropasi yxriaAUBaeTCfl Ha 
onopw 1 1 , pacno/ioaccuHwc BHyrpn Kopnyca 
oiiopeaKTopa. Ha nn^cpacHBaiomcH noAxe 
pa3McmacTC5i c.iom 6noxaTa-rn!3aTopa 7. To-i- 
uiHHa cno$i 6noxaTaAH3aTopa coeraBJiJieT ot 150 
ao 400 mm, npeano'miTCAbHo ot 200 ao 300 

MM. ripH 3TOM nOA3Cp:KMBa!ClUMe TIOAXH B 

Kopnyce 6nopeaxTopa MoryT pacnoAaraTbca 
nepncHAitxyyispHO cm npoAQAbHOH ocw hah noA 
ymoM k hch /cm. puc. 3/. 

Hhhuxc 3 ocHOBHoro Moay-nsz 6MopeaKTopa 
CHa5acei?o vctpomctbon: aas noABOAa BOAcnpo- 

BOAHOM BOabl 12 C per>M»TOpOM ypOBHH 13 H 
B0403a6opHblM VCTpOMCTBOM 14 H CAVXHT 

pe3cpsyapoM jxnsi ujipxyjinpyiomcro MHHepaAb- 
Horo pacrBopa, Hcno-ib3yeMoro b 6HopcaKTope 

AAA nHT3HH« XJICTOX MHKpOOpTClHH3MOB H AA« 

yBjia^cHCKHH h npoMbiBKH 6HoxaTaAH3aTopa, 
mto no3BOji$icT BbinoiHHTb 6HopcaxTop b suae 

CAHHOIX) CpnBHHTe-lbHO KOMnaKTHOrO K 3BTO- 

HOMHoro Moayjia. B mhux cnyMasix, HanpHMep 
npH Mcnojib30BaHMH rpynnw moavach hah npn 

MCnOJIHCHHM 6HOpCaKTOpa B rOpM30HTaJIbHOM 

BapnaHTC /cm. hhjkc/, pc3epsyapoM aa* 
MMHcpajibHoro pa ct bo pa moxct cny^HTb ot- 
ACAbHaa cmkocti* 15, Taxace CHadxeHKaa 

VCTpOMCTBOM nOABOAa BOAOIipOBOAHOH bow 12 

c pery,i»TopoM ypoBHsi 13 h BOA03a6opHbiM 
ycrpo hctbom 14. Ha AHHme 6ttopexTopa 
pacnojioxcH Taxxe cJxnaHeu. jxjxsi noACoeAHHeHHsr 
Tpy6bi B03nyxoBoaa 16. 

IlOMHMO OCHOBHOFO MOAyAH 6nopcaKTOpC B 

cro cocTas bxoa«t: /a/ cncrcMa noAAcpxaHHa 
axTMBHoro cocto5ihh5i 6HoxaTajiH3arcpa, bxjik>- 
Matomasi jimhhio 17 jxnx no^awH x 4x>pcyHxaM 
UMpxy^Mpyiomcro b ckctcmc boahopo pacrsopa 
MHHcpaLibHbix coach, Heo6xoAHMbix aa» noA- 

>10p>xaHH» HOpMa^lbHOM ^CH3Heae51TejIbHOCTH 
MHKpOOpraHU3MOB, BX04SHUHX b cocraB 6HOxa- 

Taj7it33Topa, (Jx>pcyHXM 8, HacocHyio ct3huhk> 

18, KOM6nHHpOBaHHblM <t>KJIbTp 19 H 3axpbllOC 

ccttkoh 20 Boao3a6opHoc ycrpoMCTBO 14, m /6/ 
cncTCMa percHcpauHM boahoto pacrsopa mhhc- 
pa-ibHbix coach, npcAcraBAsiiomasi co6oh 6ax c 

KOHUCHTpMpOBaHHbIM paCTBOpOM Heo6xOAHMblX 
KJ1CTK3M MMHCpa^lbHUX M 6yt})CpHbiX COACH 20 
M A03HpVK)milM H3COC 21, o6cCrtCMHB3IOmHH 

nocTosnHVK) pcry^iMpycMyio noaany OToro 
pacTBopa b cmctcmv A-na noaacpxaHwa axTMB- 
Horo coctohhma 6HnxaTa^H3aTopa. 
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Hco6»3aTC^bHhIMH KOMflOHCHTaMH VCT3HOB- 

kh a-ih 6wocJ)n.TbTpaunH n3jiflK)TCfl /a/ xanjic- 
ot6omhhk 22, /6/ 6/iok ncpcx-iioMCHMJi 
HanpaBoiCHHSi no3jyuiHoro noToxa 23 h /b/ 
6-iok npraBapHTCJibHoA o6pa6orxM /noaroTOB- 

KW/ ra30-B03AVLllHOri CMCCH 24. Kan.nCOT6oHHMX 

npcsoTBpamacT KanonbHbiH bnhoc nwTaTevibHOM 
CpCabI H3 30HbI 6ito4?MJibTpa B yCrlOBMSfX 

hhtchchhhopo yB^a^cHCHHsi 6HoxaTanH3aTopa 

MC-lXOpaCni^LnCHHblM MMHCpaJIbHbIM pacTBopoM. 

CHa6^ccH can bom 25 a^i» B03BpaTa MHHepa/ib- 
Horo pacrBopa b ochobhom pc3epByap /jxhvxuxc 
6nopcaxTopa mam oTACAbHbiM 6ax/. Baok 
nepexAK)MeifM» HanpaBjicHHK B03AyuJHoro no- 
Toxa no3soA»CT, npM Heo6xoAMMOcr>i, Aerxo h 
6bicrpo M3MCH5iTb HanpaBACHHc noToxa OHHma- 
eMoro B03Ayxa b 6MopeaxTope /ot xpumxH x 

AHHlUy'M Hao6opOT/. B 6-lOXC npCABapMTCAbHOM 

o6pa6oTXM ZnoAroTOBXH/ rabOB03AyinHoil cmc- 
cm, npM HCo6xoAHMOCTii, ocymecTBJiaiOT yAa- 
achhc nbiAK m/hjih a3po30AeM 

Aaxo-oxpacoMHHx xaMep/, noAorpeB/oxAa^Ae- 
hmc h/mah Aoysjia^HeHHe ra30-B03AyUIHOH 
cmcch nepeA noAaMeft ee x 6MoxaraAH3aTopy, 
Tax xax onTMMaAbHoif aah ero pa6onj 5iBA5iCTca 
TeMnepaTypa OMMmaeMoro ao3Ayxa ot 20 ao 
35*C, npeAnoHTHTeAbHO or 25 ao 30°C m 

OTHOCHTCJlbHaS BAUXHOCTb OT 60 AO 100%, 

npeAno^TMTCAbHo or 80 ao 100% m 6oAce 

npCAnOHTHTCAbHO - CBblUie 90%. 

B xaMecTBe MaTepHaAa-HocMToaa AAa xjie- 

TOX MMKpOOpraHM3MOB HCnOAb30BaHbI nOAHMCp- 

Hbie MaTcpHajiu, odnaAaiomHe AOcraTOM hoh 

XHMHMeCKOH yCTOHMHBOCTbK). BblCOKOH aAre3HB- 
HOCTbK) B OTHOUieHHM KACTOK MHKpOOpraHH3MOB 

h noaBOAflfomne noAynaTb o6beMH«e nopHCTbie 

CTpyXTypM, COOTBCTCTByiOIUHe K03(J>4>HUHeHT y 

o6i>cmhoA nopHCTOCTH ot 35 ao 50, npeAnow- 

TMTCAbHO OT 37 AO 45 /x03<|xt>HIUICHT O&bCMHOH 

nopHCTOcra onpeAejifler coorHomcHMe Meayjy 
o6beMOM, 3aHHMaeMHM iiopMCTOM CTpyxTypoft, 
o6pa30BaHHOH noAHMepHUM MaTepnaAOM, h 
o6beMOM caMoro MSTcpnajia , o6pa30BaBiuero 
ory CTpyxTypy/. 3to MoryT 6wTb am6o 
A«t>exTHbie HepcryAapHOH crpyxTypw noAMMep- 

HNC BOAOKH3 H3 rpynnfal, BKJIIOHaiOmCH 

noAMaMHAHue, noAHnponHACiiOBbie h iioah- 

3(t>HpHhIC BOJIOKHa, HMdOmHe MHOPOMHCJieHHbie 

noBcpxHOCTHbie ACtJ>cxTbi, am6o no^iHMepHbie 
xoMno3HUMOHHbie MaTepMaAbi, MMoomne pery- 
AnpHyio ccTMaTyio crpyxTypy c coo6maioiiiH- 
much nopaMH. 

BbiiucHa3BaKHhic BO-noxna npn TO-nmwHe ot 

0,3 AO 1,0 MM, npeAHOMTMTCJlbHO OT 0,5 AO 

0,8 mm, npM yxjiaAxc -icrxo o6pa3yK>T 
o6t>cmhvk> ccrwaTyio crpyxTypy, o6AaAaK>uiy>o 
AOcraTowHOH ynpyrocTbJO h ycTOMMMBocrbio x 
okuthk) noA acmctbmcm Ha6craiomc!V) B03AyiU- 
Honj noToxa m pacnHACHHOH yBjiaxHMiomcH 
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PI li T3TCJ1 l> H O II CpCaW. riOBCpXHOCTb T3K1*- X BOJ10- 
KOM CllOCOOHa \\acp*CMB3Tb 3KaMHTCJIhHOe KO- 
JHI'-ICCTBO MHKpo6KblX KJICTOK. BdOKHO JlCITCO 

VK.iaawBacTCH Ha onopHwc no-iicn, sanojiHsis 
bcc nycTOTw m n pom c y tk m mokjv hmmh, m 

MO^CCT 6HTb MCnOJlb30BaHO nOBTOpHO POCjIC 

pa36opKM h npoMbiBKH 6nopcaxTopa, raK Kax 

XOpOlUO OTMblBaCTCJI OT M36MTK3 6»OMaCCW M 
OT HHhlX npMMCCCM, COXpaHHH npH 3TOM CBOH 

McxaiumccKHC cBoficTBa. O&bCMHaa nopMcran 
CTpyKTypa, o6pa3ycMa» onwcaHHMMH no,iMMcp- 

HblMH BOJIOKH3MH, HMCCT BblCOKyiO npOHHUae- 
MCXTTb H OTHOCMTClbHO HM3KOC COnpOTHBJieHHC 

noTOKy aa*c np»t cxopocTHx nopsuxa 400-500 

M 3 /mHH MCPC3 1 M 2 nOBCpXHOCTH 6HOK3TaJIH- 
33TOpa /0KOJ1O 50 MM BOA-CT./ 100 CM BbJCOTbl 

cnoa KarajiH3aTopa b momcht yBjia^KHCHH5i/ . 

Hochtcjih, npeacraBJuiiomHe co6oh noji- 
m McpHbic KOMno3HUHH /HanpHMep, peTHKy^ap- 
HWH nenonojiHypeTaH/, hmcioiumc peryjiapHyio 
ccTuaTyio crpyKTypy c coo6maK>mnMHca nopa- 
mm, o6jiaaaiOT BbicoxoH MexaHHMccKOM ripo*- 

HOCTbK), XOPOUICM aare3KeH B OTHOIUCHHH 
KJICTOK MHKpOOpraHH3MOB. BblCOKafl MCX3HHHC~ 
CKa» npOMHOCTb H 3JUlCTMMHOCTb T3KHX 6HOICa- 

Ta-iM3aTopoB no3BOJiHJia peinHTb npo&ieMy 
co34aHKH 6uopeaKTopa c ropH30Hrajii>HO pac- 
nojio^cHHbiM KOpnycoM h nepecexaiomHMHcsi 
noToxaMH B03Ayxa h yBjia^Hsiiomero MHHe- 
pajibHoro pacTBopa b 6HOJioraMecKH sikthbhoh 
3ohc KaTanM3aropa t cxcmh ochobhoto Moayjis 
KOToporo npeAcraBjieHa Ha pHC- 3B f roe 26 - 
Kopnyc 6nopeaxTopa, 27 - cjioh 6w>KaTajiH3a- 
Topa, 28 - jihhha noA3MH yBjiaacHsiomcro 
MMHcpanbHoro pacrBopa /pe3epByap, <t»un>Tp, 
Hacociiasi craHUHsi h cncreMa pereHepaiiHH He 
noica3aHbi/, 29 - nooaepauiBaiomaff nojTxa, 30 
- nepcropoAKH, pa3^e^snonme ctokh yana^cHJi- 
jomcro MHHepajibHoro pacrBopa c pa3HMx 
nojiox, 31 - aannpaiomHH cjioh MHHepajibHoro 
pacrBopa, 32 - TpySu B03ayxoBOAOB /Karuie- 
ot6ohhmk He noK33aH/, 33 -Tpy6onpoBojniH mix 
crBojxa H36uTKa MHHepajibHoro pacrBopa. 

BHopeaKTop pa6oTaer cjieayionufM o6pa30M. 

Fa3o-B03AyuJHa5i CMea>, noancxanjasi o*w- 
ctkc, npoftas, ccjih 3to Heo6xQziHMO t npeflBa- 
pHTe^bHyio o6pa6oxKy b 6jiokc noaroTOBKH 
ra30BOH cmccm, nocrynaeT wepc3 6jiox nepe- 
KJiK>MeHH5i HanpaaneHHfl BO3ayuiH0n> noroxa 
BuyTpb 6HopeaKTopa. Bhvtph Gnopeaicropa 
OMHiuacMan ra30~B03ayuiHa5i CMecb, npoxoasi 
Mcpc3 nopu hochtcjih, nOKpbrroro yanaacHCH- 

HblM 6HOLTIOrHMCCKH aKTHBHbIM CJIOCM KJICTOK 

cncuMa-nbHo noAo6panHbix MHKpOOpraHH3MOB- 

ACCTpyKTOpOB 3arp»3H«K)mHX B03^yX JlCTyMHX 

BcmccTB, nocTcncHHO ocBo6o»cnacTC» or .ttmx 
bcihcctb b pc3yjibTaTC aKTHBHoro paa-io»tCHK« 

nOC.lCAHMX MHKpOOpraHM3MaMH. IIOCTOHHHOC 
ncpilOAMMCCKOC OfipblCKH B3HHC SHOKaTaJIH- 



6 10 

3aropa vBna^HHiomHM Mr.Hcpa.ibHbiM pacrBO- 

POM MCOC3 CHCTCMV ix>pC> HOK 8, K KOTOpblM 

jtot pacTBop noAKoaMTCH noa ziaB.iCHHCM 
6^aro^ap» wcncxn/JOBaHnio uacocHOH CTaHunw, 
no3BO^i5icT noa^cp^cHBarb Hco6xoAHMyio B;iax- 
nocTb 6woKaTa^H3aTopa h Bbicoxyio <J)M3no-io- 

rUMCCKVK) aKTHBHOCTb KjICTOK 

MMKpOOpraHH3MOB 33 C4CT nOCTOHHHOH aOCTaB- 
KH K HUM CBC^tHX KOMnOHCHTOB MMHCpajlbHOPO 
IIHTaHHA H BUHOCa 33 npMCvlhl 3KTHBHOH 30Hbl 

OHopcaxTopa npoMc^cyTO^Hux upoayKTOB pa3- 

^O^KCHHH 3arp»3H5IIOmHX B03ZiyX BCIUCCTB, 

Aa/ibHeHiiias 6HOAerpaAauHJi xcrropbix npoHexo- 

AHT BHC 3KTMBHOH 30HH GnopcaKTOpa. OflHO- 

bpcmchho noroK yB-iaxHsiK5iaero MHHepajibHoro 
pacrBopa Mepe3 MaTCpHa-n-HocHTCJib o6ecnenH- 
saeT ocBo6o^cAeHHe nocne^Hero or h36utomhoh 
6HOMaccbi, KJieroMHoro Ae6pHca h npyr&x 
KOMnOHCHTOB, cnoco6Hbix Bbi3biBaTb 3acopeHHc 
nop MaTepHa^a-HocHTejia h chh^cchhc ero 
npoHHuaeMocru fl-na noroica OMHiixaeMoro bo3- 
ayxa. 

OMHmeHHbiH B03ayx H3 6#iopeaKTopa ncpe3 
6-nox 23 nepeKJuoieHHsi HanpaBvieHHsi B03nyin- 
Horo noroxa HanpaB^siCTcs b KanjieoT6oHHHK 
22, rae npoHCxoaHT cenapHposaHHe Kane^b 
ysjiajKHaiomero MHHepajibHoro pacrsopa, bnhc* 
ceHHbix H3 6HopeaKTopa c noroKOM soaayxa. 
OcBo6o^AeHHbJH or xanejibHOii Bjiarn ohh£uch- 
HbiA BOSAyx nocTynaer 3aTeM b buxoahoh 
R03ayxoBOfl» a orcenapHpoBaHHUH MHHepajib- 
HbiH pacrBop K3 K3 nJicor6oHHH K3 22 Mepe3 
cjiHBHyio cncTCMy B03BpamaeTC« Ha3a^ b 
pe3epsyap c yaaa^HsiiomifM MHHcpajibHbiM 
pacrBopoM. 

Tloji aeHCTBHeM pa3p»^ceHHs t co3A3BaeMoro 
npH pa6ore Exo^amero b cncrcMy yBjia^cHeHHs 
Hacoca, yBjia/KH5nomHH MHHepajibHHH pacnsop 
H3 pe3epsyapa uepe3 3axpbiToe cctkoh bozio- 
3a6opHoe ycrpoAcrBo nocTynaer CHaMajia b 

KOM6KHHpOB3HHbIH 4>HJlbTp 19, COaep^3D{HH 

noMHMO <J)HJibTpyK)mero MaTepnajia KyCKH MCjia 
HJ1H HSBeerHflKa, KOTopwe cjiyacaT aji» HCHT- 
pajiH3auHH khcjiot, o6pa3y wu\hxc« b npouecce 

aCH3HeAe5ITeJIbHOCTH MHKpOOpraHH3MOB H p33- 
AO^eHHfl HMH pJUa OpraHHMeCKHX 3arp»3HHTC- 

jiefi B03nyxa. Ilocie kom6hhhpob3hhopo 

4>HJIbTpa 19 HeHTpaJIH30B3HHbIH MHHepaJIbHbifl 

pacrBop npoxo^MT Mepe3 Tpy6onposofl, rac x 

HCMy nOaMCUIHBaeTCSI ;K>3HpOBaHHOC kojimmcct- 

bo ocBexaiomero MHHepa-ibHoro pacrBopa H3 
CHcreMbi percHepauHH. Flocjie »iero dtot 

HCHTpaJIH30B3HHbIH H OC3C^ceHHblM MHHC p3Jl b- 

Hbifi pacrBop noa aaojicHHCM noaaeTC» x 
(J)opcyHKaM ciicreMbi nooacp^caHH$i axTHBHom 

COCTOJIHHJI 6nOK3Ta,lH3aTOpa. 
FlpHMCp I. 

B oKcncpHMCHTr ucno.ib30Ba-TM -laGopaTop- 
nyio MoacMb bMopeaxTopa, m 3 roi o b.t c h h y to b 
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COOTBCICTBHH C HaCTOfllilHM H306pCTCHHCM , 

BK/iK)MaK)myK) ochobhoh MOAVAh GwopcaxTopa 
KnaapaTHoro ccmchha 100x100 mm bwcotoh 
1000 mm c MCTwpbM* rpynnaMH y^iaxHACMNx 
Kanc,ibHo-a3po30-ibHb!M McmuoM no.iOK, pac- 
no-io^cHHhix neA vhom 30 c k nepritxaAbHOM 

OCH pcaKTOpa /CM. pHC. 36/, C P33M0?UCHHMM 
Ha HV1X OHOKaTavlM3aTOpOM, H3rOTOBACHHblM IUI 
OCHOBC nO,1HaMIUHMX BOAOXCH, HHOXy.THpOB3H- 

hwx KvvibTypaMM Ps. fluorcscens str. STY h 
Necardia sp. str. OK 12, aAanTHposaHHbiMH, 

COOTBCTCFBCHHO, K CTHpOAy H DnHXAOprHAPHHy . 

TojimnHa oahoto caoji xaTaAH3aTopa 80 mm, 
o6mmt o6i>eM 6HOKaTa^tH3aTopa b 6MopeaxTope 

- 4,3 AHTpa. B xaMecTBe OMHiuacMOH ra3oao3- 
^yuiHOH cmcch ncnaib30BajiH HarHeTacMbiH 
KOMnpeccopoM komhsthwh B03flyX, K KOTOpOMy 
c noMOuibK) cneuHajibHoro Aosupyiomero ycr- 
poucTBa no^MeuiHBaiH napu CTHpaia h 
3nHXAoprHAPHHa b HyatHbix KOHueHTpauHax. 
CMecb no^asann b 6HopeaKTop Mepc3 xpuiuxy 

H OTBOAHAH OMHmeHHblH B03AyX M3 HH2KHCH 

MacTM peaKTopa /cxeMa c napajuiejibHUM 
noTOKOM/. CxopocTb ra30-B03jiyniHoro noroxa 

H3MCHSLHH no XOflV 3KCI1CpHMCHTa OT 4 AO 20 

m 3 /m3c, KOHTpo-iHpya ee Aa6opaTopHUM pora- 
MerpoM. 

B xaMecTBe ys/iaacHsnomero MHHepaAbHoro 
pacrBopa Hcn0Jib3OBajiH b nepsue 10 ahch 
MHHcpajibHyio cpeay cocrasa: (NH4)2S04 - 2,0 
r/ji, Na2Mo04 - 4 Mr/A, K2HPO4 - 4,3 tYa, 
CuS0 4 - 0,15 Mr/A, KH2PO4 - 3,0 r/jx f H3BO3 

- 0,35 mt/ a, CaCl2 - 0,026 r/ji, ZnS04 - 1,5 
Mr/ a, MnCl2 - 1,0 Mr/A, - 2,4 mt/a. B 
aanbHCHUJCM ero noATUTpoBUBajiH 5% pacrBo- 

POM (NH4)iHP04 B BOAOnpOBOAHOH BOflC 

yfle^bHyiO npOH3B04HT&lbHOCTb ycraHORKH 

BbipaxtanH OTH01H6HHCM BC3^yxa, npoxoA»mcro 
3a 1 Mac Mepe3 pa6oMyx> 30Hy ycraHOBKH, x 
o6mcMy o6bCM y 6HOxaTaAH3aTopa, BapbHpyst ee 
ot 1000 no 5000 Mac" 1 . Kax noxa3ajiH 

OKCncpMMCHTbl, 3({x|>CKTHBHOCTb OMHCTKH B03- 

Ayxa ot CTHpojia m anHXAopnupHHa CMeuiaH- 
HbiMM Ky.nbTvpaMH GaxrcpHit AOCTHrana 
nocTOAHHOM BejiHMMHbi Ha 5-7 cyrxH nocne 
3anycxa 6HopeaxTopa h b aajibHeniucM 33bm- 

CCA3, B OCHOliHOM, OT KOHUeHTpaUHH 3THX * 

BemecTB: c yseAHMCHHeM KOHucHTpamiH cre- 
ncHb xoHBcpcHH najxajia /cm. Ta6AHiry 1/. 
riOBblUJeHHC CKOPOCTH ra30-B03AyuiHoro HOTOKa 

Mepe3 oGjiacTb 6noAorHMecxH axTHBHoro MaTe- 

PM3A3 npMBOilHJlO X yMCHbllJCHHIO BpeMCHH 
KOHT.TKTa raoOBOH CMCCM C 6wOXaTaAH33TOpOM 
H, K3K CACACTBHC, X CHURCH UK) CTCneHH 
KOHBCpCHH, OCo6CHHO 3aMCTHOMy B OTHOIUCHHH 

crwpoAa /cm. Ta&iMuy 21. CncaycT Tax*ce 

OTMCTMTb, MTO C pOCTOM KOHUCHTpaUHH CTHpOAa 
VBCAMMMBaACH pa36pOC 3H3MCH MH CTCnCHM 
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CiHCTKH, TO CCTb V MCHbLMaAaCb yCTOMMHB*XT7b 

pa6oTw 6nopcaxTop3. 

FIpMMCp 2. 

B JKCncpHMCHTC HCnOAb30Ba;iM CTCHAOByK) 

MoacAb 6HopcaxTopa, M3roTOBAeHH\K) b coot- 

BCTCTBHH C HaCTOfllUMM M3o6pCTCHMCM, BXAK)- 

Maiomyib ochobhoh Mo^y/ib xpyr-noro ccmchmsi 
awaMCTpoM 0,55 m h bucoioh 1,75 m c AByM» 
rpynnaMH yBJiaxHsiCMbix xane^bHo-a3po3o rf ib- 
hum MeTOAOM noAox, pacnouio^ceHHbix nepnen- 
AHxyjisipHO BCpTHxajibHOH och peaxTopa /cm. 
pnc. 3a/, c pa3MemcHHbiM Ha hwx 6rtoxaTajiH- 

33TOpOM, H3rOTOBAeHHblM H3 OCHOBC CCTMaTOrO 

neHonoAHypeTaHa c coo6maiomHMHCfl nopaMH, 
HHOxyjiHpoBaHHoro xyAbTypoft Ps. fluorcscens 
str. TA, aaariTHpoBaHHoft x To-iyojiy. ripn otom 
b KanecTBc hochtcasi 6h-i b3ht "MaTepnaji njia 

MOlOLUHXpI BOAOH B03AyUIHbIX ())HJIbTpOB H3 

ni6KOH nopHcroH ry6xH" (washable air filter 
media, flexible foams of varying porosity) - 
Sclmat c nopHCTocTbio 10 nop Ha 1 ak>hm 
/AHaMCTp nop OT 5 AO 6 MM/, nOAyMeHHUH 
or 4)wpMb! Declon Limited (Corby, Northants). 
Ero conpoTiiBJieHHe B03Ay uiHOMy noroxy npn 
cxopocni 400-500 m 3 /mhh/m 2 nosepxHociH 
xaTaAH3aTopa cocraBAaeT nopsiAxa 110 mm 
boa.ct./IOO cm BbicoTbi CAOfl 6noxaTaAH3aTopa 
B MOMeHT yBJiaxHeHHfl. TojimHHa oahofo cnosi 
cocra BJi 5? Aa 250 mm, o6iuhA o6i>eM 6HoxaTaAH- 
3aropa b pcaxTope - 118 ahtpob. B xaMecTBe 
OMHnxaeMOH ra30B03AyuiHOH cmcch HcnoAb3osa* 
ah HaraeTaeMbift bchthasitopom so3Ayx, k 
xoropoMy c noMombK) cneunaAbHoro A03Hpyio- 
mero ycrpoftcrBa noAMemiiBaAH napu TtuiyoAa 
h 3THAaueraTa b xoahmcctbc 200 h 100 mt/m 3 
cooTBeTCTBCHHO. CMecb noA3B3AH b 6HopeaxTop 
qepe3 xpbiinxy h otboahah OMHmeHHbiH B03Ayx 
H3 HH^cneH MacrH peaxTopa /cxeMa c 
napaAAeAbHUM noroxoM/. Cxopocrb ra30-B03- 
AytnHoro noroxa no xoAy oxcnepHMeHTa 
cocraBAsuia or 160 ao 180 M 3 /qac. 

B xaMecTBe yBAaxHsuomero MHHcpaAbHoro 

paCTBOpa HCnOAb30B3AH BOAOnpOBOAHyiO BOAy c 
paCTBOpCHHUMH B Hefi CQAflMH (NH4>2HP04 

AO 0,5 r/A, Na2Mo04 - 2,0 mt/a, CuS04 - 
AO 50 Mr//., H3BO3 - 0,35 Mr/A, ZnS0 4 -1,5 
Mr/A, MnC!2 - 1,0 Mr/ a, FeS04 - 2,4 Mr/A. 
B AaAbHeAmeM ero noATHTpoBueaAH 10% 

paCTBOpOM (NH4)2HP04 B BOAOnpOBOAHOH 
BOAC. 

YACAbHaa npOH3BOAHTCAbHOCTb yCT3HOBKH 

cocra BA 9 a a b cpeAHeM 1500 Mac" 1 . 

Kax noxa3aAH axcnepnMCHTw, 3<|x|)exTHB- 

HOCTb OMHCTXH B03AVX3 OT TOAVOAA H 

OTHAaueraTa b Taxnx ycAOBwax AOCTHnuia 

nOCTOflHHOH BCAHMHHhl Ha 10-12 CyTXH nOCAC 

3anycxa GnopcaxTopa h cocraBAHAa nopsiaxa 

95-98% AAA 3THAaUCT3T3 H 70-75% AAA 
TOAyO-ia B TCICHHC BCCrO BpCMCHH HpOBCACHHA 
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jKcncpHMCina /(xxiee arwx mcchucb/. Cyme- wmcro pacTBopa ao 6,5-6,7. Ckopoctk 6no3cr- 

CTBCHHOC BJ1M HHHC H3 CTCnCHb OHClOnf MCCKOti pa3.mil H JUHHNX COC^IMHCHHH npH T3KOM 

KOHBcpcn;t To-nyo>»a h .TTH^taucTaTa OKj3WBa.io noHHJKcn mh pH cHuxa-iacb 6o.ice mcm bjboc. 

OKcnepuMciiTavibHoc noHii^cHiic pH vB^aacHH- 

CDOPMYJIA M30BPETEHMH 



1. BnopC3KTOp ZX-TH OMMCTKM B03iWXa OT 
TOKCMMCCKHX, BpCAHhIX H HCnpMSITHO naXHytlWX 

jiCTyMMx bciucctb, coAcpxauuiH icopnyc, BHyT- 
pH KOToporo Ha nyTM noroKa OMnmacMoro 
B03ayxa pacnonoxccHbi noAAep^HBaicmHc no- 

JlkH C pa3MClUCHHtJM H3 HHX 6HOKaT3JIH3aTO- 
POM, CHCTCMy JUtX nOiUCp^CaHHSI aKTHBHOCTH 

6noKaTa-riM3aTopa, BO3AyxoB0AM jinx noABoaa 
noajicacamcro ouncTice w orsoaa OMHUxeHHoro 
B03ayxa, amjtuHaiomuucA tcm, mto b icaMe- 
CTBe 6noKav*ijiH3aTopa iicnaib30BaH nojiHMep- 

HhlM HOCHTCJlb O&bCMHOH IIOpHCTOH CTpyKTypM 
C HMM06lfJIH30BaHHbiMH Ha HCM KJ1CTK3MH 
MHKpOOpraHM3MOB, aAanTHpOBaHHbJX K COOT3CT- 

crByiomuM 3arp5i3H5iiomHM BemecTBaM, npH 

3TOM CHCTCM3 AA* nOAACp;«aHHS aKTHBHOCTH 

6woKaTajiM3aTopa CHa6xeHa chctcmoh pereHe- 
pauHH cbohctb UHpxyjiHpyiomero b hch 
boahoto pacTBopa MHHepaAbHbix cojien, hco6- 
xoahmux w\x noAAepxaHHa HopMajibHOH jkh3- 

Heae»TCJIbHOCTH MHKpOOpraHH3MOB , BXO^atUHX 

b cocraB 6HOKaTajiH3aropa. 

2. BHopeaKTop no n.l, omjiUHarou^uucx 
tcm, mto noiwep^cHBaiomHe ikx/ikh npeAcraB- 
nnKrr co6oh KpynHOsmencTyio ccTKy, 3axpen- 
-ncHHyso na xecncoH pai*e. 



3. BnopeaKTop no n.l, omjtuHatomuucx 
tcm, mto b xawccTBC noAHMepHoro HOCHTCASl 
Hcnojib30BaHbi ,ac(J)eKTHbie c HcperyjmpHOH 

CTpvKTypOH nOjlMMCpHblC BOJIOKHa C HCpOBHOH, 

HMctouiefi MHoroMHcneHHbie ^e4>eKTbi nosepx- 
iiocTbio, o6pa3yioii;ne npw yxAaAxe na noAAcp- 
acwBaiomwe ho^kh o6beMHyio ceTMaTyio 
crpyxTypy. 

4. BnopeaKTop no n. 1, omjiuHafou^uucu 
tcm, mto b xawecTBe nojiHMepnoro HOCHTeAg 
Hcnojib3CBaH noiHMepHbiH MaTepnaji peryjisip- 
hoh ceTMaTOH crpyKTypbi c coo6maiomHMMCfl 
nopaMH. 

5. BnopeaKTop no nn. 1-3, omjiimatomuu- 
ex TeM, mto noAAep^cHBaiouiHe noAKH c 
6HOKarajiH3aTopoM pa3MemaKrr nepneHAnxy- 
asipho npoAOjibHOH och xopnyca 6nopeaxTopa, 

6. BnopeaKTop no nn. 1-3, omjiunafoufuu- 
cjz TeM, mto noA?ep;KHBaiomHe nojixu c 
6HOKaTajiH3aTopoM pa3Memaior noA yrjioM k 
npoAOJibHOH och xopnyca 6nopeaKTopa. 

7. BnopeaKTop no nn. 3 h 5, omjutHato- 
muuex. TeM, mto Kopnyc 6nopeaKTopa pacno- 
jiararor ropH30irraribHO. 
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T?6nwqa 1 



3aBHCMMCCTb SCfccfceKTKBHOCTW OHMCTKH 803^X3 OT CM6CM 

cTviponannxroprMzipnH b 3aBwcwMOCTw ot mx KOHueHrpaqMM npw 
nocTowHHOw yaenbHow npow3BOAMTenbHocrn 6nopeaKTopa 



r^x»t3BC»frerkrOCTi> 
(Mac') 


KoHueHTpaqua 
cTwpona 
(Mr/M 3 ) 


3(£x£s<YV13HOCrb 
OMMCTKM 
(%) 


KoriqeHTpaqnn 
arvwrcprvvywa 
(Mr/M 3 ) 


3c$X$£K7VQH0CTb 
OMMCTKM 
(%) 


2500 


54 ±4 


92 ±8 


4 ±0.5 


98 ±1 


2500 


73 ± 5 


84 ± 10 


10 ± 0.5 


98 ± 1 


2500 


98 ±5 


30 ± 13 


25 ± 0.5 


96 ± 2 


2500 


107 ±8 


71 ±17 


35 ± 0.5 


95 ±3 


2500 


128 ± 10 


62 ±17 


50 ±1.0 


94 ±3 



T a 6 xi m ua 2 

3<J>(fceKTMBHOCTb OMilCTKM B03flyX3 OT CMeCM CTMpOXT-3nMXJ10prHflpHH npw nOCTOflHHOVt 

mx KOHqeHTpaqnM b 33bmcmmoctm or yqe/ibHOft npow3BOflHTeiibHOCTM 6etopeaiaropa 



YAeribHan 
npooBQCgifrcrfcHOCTb 
(Mac') 


KOHLieHTpailMfl 

cmpona 
(Mr/M 3 ) 


3$x$)eKncHocTb 

OMMCTKM 

(%) 


KoHijeHTpauMfl 
arvKrcpnupMHa 
(Mr/M 3 ) 


34x|xKT>eHocn> 

OMMCTKM 

(%) 


1000 


84 ± 5 


90 ±7 


25 ± 1.0 


98 ± 1 


2000 


91 ±4 


86 ±8 


25 ± 1.0 


98 ± 1 


3000 


84±6 


78 ± 10 


25 ± 1.0 


97 ±2 


4000 


96 ± 7 


70 ±12 


25 ±1.0 


95 ±3 


5000 


88 ± 10 


62 ±15 


25 ±1.0 


91 ±3 
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